Intronic promoters and their noncoding transcripts: a new source of cancer-associated genes.
Recent studies of mammalian genomes suggest that alternative promoters are associated with various disorders, including cancer. Here we present an intronic promoter of the murine proteinase 3 gene, which drives the expression of an alternative mRNA in intron 2 of the prtn3 gene. The proximal promoter sequences were identified and a series of promoter deletion constructs were used to identify the sequence elements that are required for basal promoter activity. Expression of the homeobox transcription factor CUX1 p75 isoform was found to suppress the activity of the alternative PR3 promoter. Data base analyses, multiple alignments and expression data showed that the intronic PR3 promoter is active in leukemia and other tumor cells as well as in mouse embryo, male mammary gland and bone marrow. In the spleen, the transcript is exclusively expressed by Gr-1(int) /CD11b(+) cells, which are also known as myeloid-derived suppressor cells (MDSCs). In humans, an alternative transcript of the PR3-gene could be detected in the bone marrow and in various cancer cell lines but not in primary leukemia cells, suggesting a species-overarching function of this kind of promoter. Therefore, the alternative PR3 promoter and its mRNA may be useful tools to investigate the fate of hematopoietic stem cells.